Introduction
The mortality of fungal diseases parallels malaria or tuberculosis and is estimated to be around 1,350,000 patients per year. [1] A large number of fungi causing human disease are known to enter the human body through the respiratory tract and cause disease in susceptible hosts both in hospital settings and in community. It is important to understand the fungal composition of air in the hospital environment and its effects on the health.
In developing countries, certain areas of the hospital such as private wards, emergency complex and Intensive Care Units (ICUs) are subjected to climate control using air conditioners (ACs). Central air conditioning systems also have a bearing on fungal load as fungi tend to colonise AC ducts and filters. Hence, we studied the aeromycoflora of AC and non-AC areas of a tertiary care hospital in North-west India.
Materials and Methods
Air sampling was performed twice a month from January to December 2012 (except February) at emergency vol. 34, No. 4 www.ijmm.org fungal agents in the AC and non-AC area are presented in Table 1 . Members of the genera Aspergillus were the most common mycelial fungi isolated throughout the year in AC area and the non-AC area (except during April and October in AC area when black fungi were isolated in higher number). On comparing the various groups of fungi isolated from AC and non-AC areas, the average number of Aspergillus spp. isolated from the non-AC area were significantly higher (P = 0.013) in comparison to the AC area. Among the members of the genus Aspergillus, A. flavus was the most common species isolated followed by A. fumigatus. Figures 1a and b represent month-wise distribution of Aspergillus spp. in air sampled from AC and non-AC area of the hospital, respectively. There was no significant difference in the average spore counts of the other group of fungi in the AC and non-AC areas during different seasons.
Discussion
The results of this prospective surveillance study on hospital air in AC and non-AC areas show that (i) there were high levels of fungal spores in the hospital air regardless of whether the rooms were AC or not, (ii) Aspergillus spp. were found in high numbers both in AC and non-AC areas, (iii) no significant seasonal variation was seen in the distribution of the fungi with regards to the average spore counts.
Although there are no strict numerical guidelines for determining the level of fungal contamination in hospital air, the national guidelines of the United Kingdom for prevention of nosocomial aspergillosis for interpretation of the fungal spore burden state that the fungal spores in air should be ≤5 conidia/mm 3 in the absence of air filtration.
In the present study, we considered the level more than this limit as high fungal spore burden in our hospital's air. [2] Historically, several reports of outbreaks of invasive aspergillosis (most commonly due to A. fumigatus and A. flavus) attributed to construction have been reported in bone marrow transplant, renal transplant, acute leukemia and other immunocompromised patients. However, there was one report of nonconstruction-related invasive aspergillosis that occurred in two patients with chronic obstructive pulmonary disease on mechanical ventilation following air filter change. It has been shown in the past that concentrations of Aspergillus spp. below 1 CFU/m 3 may be sufficient to cause infection in high-risk patients.
The average spore counts in the AC area and the non-AC area were 82 and 122 CFU/m 3 , respectively. Similar counts were observed at a hospital in Minneapolis, USA, and also by Pini et al., but were higher than reported by other authors. [3] [4] [5] Martiniz-Diniz et al. reported higher mean load of fungal spores from their hospital in Sao Paulo, Brazil. [6] A. flavus was the most common mould in AC and the second most common mould in non-AC areas. Although A. flavus is the second most Aspergilli to be isolated from human cases worldwide, it is more common than A. fumigatus in air in India and certain other countries. Further, in animal models it has been demonstrated that it is 100 times more virulent than A. fumigatus. [7, 8] Considering the above and the fact that concentrations of Aspergillus spp. below 1 CFU/m 3 may be sufficient to cause infection in high-risk patients and new group of patients without classical risk factor of neutropenia like chronic pulmonary disease, critically ill, and HIV are emerging, such high concentrations (average count of both areas 100 CFU/mm 3 ) may potentially increase the risk for the development of invasive aspergillosis in patients attending our hospital. [9, 10] Prospective studies linking environmental source with patient isolate following detection of case of invasive aspergillosis in patients admitted at our hospital are required to validate this finding.
A study by Sautour et al. revealed that fungal concentration in hospital air was highest in summers while Tormo-Molina et al. showed that it was highest in spring autumn. [11, 12] The observations on the influence of climatic conditions related to the seasons are contradictory especially for the Aspergillus species, Daniau et al. and Goodley et al. do not report seasonal variations. [13] [14] [15] Our findings are consistent to those in the above-mentioned studies, as no significant difference was observed in the fungal load per se as well as distribution of various fungal species in different seasons of the year. [13, 14] This can be explained by the fact that India being a tropical country has ambient temperature and levels of humidity for fungi to maintain in the environment. Contrary to normal belief that the AC areas would have lower mean burden of fungal spore, our study showed that, although lower vis-a-vis the non-AC areas, the AC areas had high fungal spore levels. The AC systems provide a likely environment for the colonisation and multiplication of airborne fungi, which can remain in the environment as contaminant microorganisms and can infect the patients in ICUs. [16] This finding suggests the need for periodical maintenance and disinfection of the AC systems to prevent the colonisation and dissemination of fungi.
Conclusion
The present study supplements the current knowledge on hospital aeromycoflora by demonstrating a high fungal spore burden in hospital air with predominance of Aspergillus spp. regardless of AC or not. Further steps to reduce the same and link cases of invasive aspergillosis with environmental source need to be undertaken.
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